CENTRE STAGE
The spinal cord is the body's information superhighway. Protected by the bony vertebral column, it is an integral part of the central nervous system (CNS). It constantly pulses with electrochemical signals that carry sensory and motor information between the brain and the body.
SPINAL ANATOMY
The spinal cord runs through a cavity in the vertebrae. Each vertebra is separated by a disc that helps to protect the delicate cord.
Nerves project from the spinal cord in pairs, carrying signals to and from the muscles and the sensory organs. 
LEVELS OF INJURY
The extent of lost motor and sensory function is determined by the location and severity of the injury. Areas of the body that are controlled by spinal nerves below the level of the injury are a ected. In most cases, all function is completely lost.
CELL DEATH
Spinal-cord damage causes the death of nerve cells, either through loss of the blood supply or by triggering apoptosis.
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CERVICAL CORD INJURY
Paralysis and loss of sensation in the arms, hands, trunk and legs. People a ected may also require mechanical help to breathe.
THORACIC INJURY
Loss of sensation in and paralysis of muscles from the upper chest, mid-back and abdomen down to the toes. The cervical and thoracic regions of the spinal cord are the most commonly injured.
LUMBAR INJURY
Loss of sensation and motor function in the legs and feet.
SACRAL INJURY
Some loss of motor function in the feet and anal sphincter. Sensation lost along the back of the legs and feet, the outer edge of the feet and in the buttocks.
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REGENERATION
There are no treatments approved for repairing spinal-cord injury or restoring lost function. However, a number of treatments are in the initial stages of clinical development. They are designed to coax damaged axons to regrow across the lesion caused by an injury.
RECONNECTING BRAIN AND BODY
The key to restoring sensory and motor function to patients with spinal cord injuries lies in nding a way for signals to travel between the brain and the a ected areas of the body once again. Some researchers are using electronics to bypass the damaged spinal cord, whereas others see promise in coaxing the body's own machinery to repair itself. 
NO MINOR CONCERN
2:
Two times more men than women will receive a spinal-cord injury 1 .
People with a spinal-cord injury are up to ve times more likely to die prematurely than those without such an injury 1 .
500,000 5X 90% REWIRING
Advances in computer processing power, miniaturization of electronics and a growing understanding of the CNS are gradually enabling researchers to transmit signals from the brain to the muscles without traversing the spinal cord. Neural activity in the brain can be recorded, processed outside the body and then used to induce contraction of the muscles. This bypasses the damaged spinal cord altogether, but it is still some way from clinical use.
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Nerve-cell regrowth Once there, MSCs might protect nerve cells from further damage caused by the immune response to injury, as well as help to repair damage to the myelin that surrounds axons, promote axon regeneration or even di erentiate into new nerve cells 7 .
NEXT STEPS
The ability to repair the spinal cord could lie in nding the correct combination of treatments to support healing across the scar -restoring or boosting the ability of nerve cells to regenerate while suppressing the inhibitory signals that are released after injury. Trials are under way -a small open-label trial of MSCs in people with spinal-cord injury was completed this year in Japan, and is expected to report its ndings soon.
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ALTERED ENVIRONMENT
The biochemical composition of the environment that surrounds damaged nerve cells a ects the cells' ability to regenerate.
Introducing enzymes that break down CSPGs can help to trigger axon regeneration in mice 2 .
Injecting mice with a combination of insulin-like growth factor 1 (IGF-1) and a protein called osteopontin can also promote nerve-cell regrowth 3 .
STIMULATING REGENERATION
Factors that target damaged nerve cells directly can be introduced to boost the capacity of these cells to heal.
Nutlin 3, an anticancer drug, promotes axon regeneration in mice by damping down a regulatory pathway in CNS nerve cells that seems to inhibit their regeneration 4 .
Reintroducing integrins, a key set of receptors lost during development, into mature neurons might make them more receptive to growth factors such as IGF-1, potentially stimulating regeneration 5 . 
